Effect of environmental temperatures on oxygen consumption in infants with congenital disease of the heart C. T. Kappagoda and F. J. Macartneyt From Cardiovascular Unit, University of Leeds; and Department of Paediatric Cardiology, Killingbeck Hospital, Leeds
The effect of changes in environmental temperature on the oxygen consumption in babies with congenital disease of the heart has been studied and it has been shown that an inverse relation exists between those two variables.
The significance of these findings on the practice of cakulating systemic and pulmonary blood flow from predicted values of oxygen consumption is discussed.
There have been several studies on the influence of TABLE Details of babies investigated environmental temperature on oxygen consumption of normal and premature infants (e.g. Hey, 1969) . Initials and There are, however, no comparable data on the effect sex of babies Age (wk) Wt (kg) Diagnosis of environmental temperature in infants with con-Babies with genital diseases of the heart. The demonstration of congenital diseases such an effect would undoubtedly have considerable of the heart clinical significance because of its influence on the C.C. (M) defects of the heart and on 5 babies who were clinically Normal babies normal. All the babies were investigated in the first J. The oxygen consumption was measured by an open circuit method which has been described in detail Air was drawn through the hood by means of the pump previously (Kappagoda and Linden, 1972 ; Kappagoda P (Type SA 37; Service Electronic Co. Ltd., Stanmore, et al., 1973) . A Perspex hood was placed inside the Middlesex) and collected in the spirometer for a period incubator and positioned over the head of the patient. of 45 s. The patient extracted oxygen from the stream The hood was connected to the rest of the apparatus of air as it passed through the hood. The gas collected through the canopy of the incubator as shown in Fig. 1 The oxygen consumption=V x I0 l/min STPD. corresponding variations noted in the heart rates [100 and respiratory rates were also relatively small, the During each investigation, the electrocardiogram, largest variations recorded during the entire inrespirations, and the rectal temperature were monitored continuously (Kappagoda et al., 1973) . For the purpose of this study the environmental temperature was taken 390-as the temperature measured 12-7 cm above the centre of of the platform of the incubator (British Standards Institution-as quoted by Hey and Mount, 1967 (Fig. 3) . In both groups significant inverse relations E were demonstrated (P < 0u05) between the oxygen consumption and the environmental temperature.
0
The slopes of the two regression lines are not significantly different from each other (P >0 05). 14 40
The adjusted means (Snedecor and Cochran, 1967) 6 for the babies with congenital diseases of the heart 12-0o are significantly greater (P <0-05) than in controls. of  FIG. 3 The relation between the oxygen consump-the true environmental temperature inside an intion and the environmental temperature. Ordinate-cubator have been described in detail by Hey and oxygen consumption (mi/kg per min); abscissa- Mount (1967) . We are aware that the method used environmental temperature ('C). Top. Normal babies: in this study for recording incubator temperatures The regression line is defined by the equation: Oxygen would probably yield a value that would differ from consumption= -0-66 x environmental temperature + that obtained by the more complex technique 27 8. The interrupted lines are the confidence limits (R= described by Hey and Mount (1967) . However, in 0-87: analysis based on 52 observations). Bottom spite of this limitation, the present investigation has Babies with congenital defect of the heart. The regres-shown an inverse relation between the oxygen consion line is defined by the equation: Oxygen consump-sumption and the environmental temperature in tion=-057 x environmental temperature+25 7. The normal babies which is qualitatively similar to other interrupted lines are the confidence limits (R = 089: published data (e.g. Adamsons, Gandy, and James, analysis based on 58 observations).
1965; Hey, 1969). It must, therefore, be concluded that the methods employed in the present study are vestigation being 12 beats per minute for the suitable for the purpose and that the relation demonformer and 6 breaths per minute for the latter. strated between oxygen consumption and the enIn all the babies investigated it was found that a vironmental temperature in the infants with conreduction in the environmental temperature (i.e. genital diseases of the heart is biologically valid. incubator temperature) resulted in an increase in These results have certain clinical implications. oxygen consumption. An example taken from a baby They bring into question the habit prevalent in many with congenital disease of the heart is illustrated in cardiac laboratories of predicting the oxygen con-sumption (for the purpose of calculating pulmonary
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